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ABSTRACT
Introduction: Bortezomib, a novel proteasome
inhibitor, is approved for the treatment of
relapsed multiple myeloma (MM). Efficacy and
safety of bortezomib is well known; however, it
was necessary to validate the data in patients
with different ethnic backgrounds. The efficacy
and safety of bortezomib was assessed in
patients from China with relapsed/refractory
MM in a real-world scenario.
Methods: This prospective, non-interventional,
observational study enrolled both male and
female Chinese patients, aged C18 years and
diagnosed with relapsed or refractory MM.
Administration of intravenous bortezomib at
1.3 mg/m2 was recommended twice a week for
2 weeks (days 1, 4, 8 and 11), followed by a
10-day rest period (maximum of 8 cycles) and a
follow-up every 12 weeks for 3 years. Efficacy
assessments included best response, objective
response rate (ORR), time to response, duration
of response, and overall survival. Safety was also
assessed.
Results: A total of 517 patients were enrolled
with a median age of 58.7 years. Patients
predominantly had immunoglobulin G type
(46.2%) and stage III (47.8%) myeloma.
Overall, 202 (42.3%) patients had partial
response as best response, ORR was 88.9% and
Trial registration: Clinicaltrials.gov #NCT01675245.
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the proportion of patients exhibiting complete
response was 24.7%. The median time to
response observed was 27 (21–40) days.
Median time to progression was 415 days and
median overall survival was 475 days.
Thrombocytopenia (14.4%) was the most
common adverse event.
Conclusion: Bortezomib demonstrated clinical
response in majority of patients and was well
tolerated in this observational study in Chinese
patients with relapsed/refractory MM.
Keywords: Bortezomib; Chinese; Multiple
myeloma; Observational study; Refractory;
Relapsed; Response
INTRODUCTION
Multiple myeloma (MM) is a relatively rare
hematological malignancy that affects *1–9 in
100,000 individuals each year worldwide with a
higher incidence in North America (7.1 in
100,000 per year) [1]. Although considerably
prevalent in developed Western countries,
prevalence statistics are substantially lower in
developing countries, including Asian countries
[2]. An epidemiological study in Taiwan
reported an average incidence of 0.75 per
100,000 MM patients with a mortality rate of
0.59 per 100,000 deaths [3].
This incurable disease, which has a median
survival of 5 years, poses the major challenge of
multiple relapse [4, 5]. The standard of care for
MM includes alkylating agents, anthracyclines
and corticosteroids with or without
hematopoietic stem cell rescue, or high-dose
therapy with hematopoietic stem cell rescue [6].
Although this conventional approach offers
adequate disease control, treatment benefit
durability is limited and disease progression is
almost inevitable. Over the last decade, the
therapeutic approach for MM has evolved and
the treatment paradigm has shifted to novel
drugs that target different mechanistic
pathways, such as immunomodulatory drugs
(thalidomide and lenalidomide) and
proteasome inhibitors (e.g., bortezomib) [1,
7–9]. These new agents have been extensively
studied in the relapsed or refractory setting,
demonstrating higher response rate (up to 50%)
than the conventional therapies [10–12]. They
are being used as successful salvage therapies
(monotherapy or combination) in patients with
relapsed MM [13, 14].
With the changing therapeutic landscape for
MM, wherein efforts are tailored to formulate
the best possible treatment sequence,
thalidomide, lenalidomide, and bortezomib
are now being introduced as an inductive
treatment strategy [15]. The use of
thalidomide, lenalidomide, and bortezomib in
newly diagnosed MM patients has been
illustrated in a few studies, suggesting that
early introduction of these drugs as front-line
therapy may improve the therapeutic outcomes
[16, 17]. The results of the VISTA
(NCT00111319) studies confirm the
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therapeutic advantage of bortezomib use in
combination with melphalan–prednisone in
patients with newly diagnosed MM who are
ineligible for high-dose therapy [18, 19].
Bortezomib is the first proteasome inhibitor
approved by the US Food and Drug
Administration (FDA) for the treatment of
patients with newly diagnosed as well as
relapsed MM [20–22]. It is also approved in
Europe and several other countries (including
China) for the treatment of MM [23, 24].
Bortezomib exhibits a favorable safety profile
and overall response rate of up to 67%, when
used in combination with dexamethasone in
patients with relapsed and refractory MM [17,
25, 26]. Moreover, due to its unique mechanism
of action, bortezomib is associated with low
incidences of thromboembolic complications,
and may provide a better safety profile than
immunomodulatory agents (thalidomide and
lenalidomide) [27].
Although the efficacy and safety of
bortezomib is well established, validation of its
benefits in patients of different ethnic
backgrounds is warranted. This phase 4
observational study was designed to document
the utilization, efficacy and safety of
bortezomib in Chinese patients with relapse or
refractory MM, with at least one prior




Male and female Chinese patients aged
C18 years, diagnosed with relapsed or
refractory MM and having undergone at least
one prior chemotherapy regimen were enrolled.
All patients participating in the study had
already initiated bortezomib therapy. Patients
having contraindications listed in package
insert (VELCADE, registered trademark of
Millennium Pharmaceuticals, Inc., Cambridge,
USA) were disqualified. Patients with severe
hepatic/renal impairment and platelet count
below 25,000/lL were also excluded.
Study Design and Treatment
This phase 4 study was conducted in China (43
centers) between 17 March 2006 and 31 May
2010 (NCT01675245). The study consisted of a
screening phase, treatment phase, and follow-
up phase (3 years from the date of bortezomib
initiation). Bortezomib was administered as an
intravenous bolus twice weekly for 2 weeks
(days 1, 4, 8 and 11) followed by a 10-day rest
period (21-day total treatment cycle). A lapse
period of atleast 72 h was to be maintained
between 2 doses. Bortezomib (monotherapy/
combination), 1.3 mg/m2 (recommended dose)
was administered for a maximum of 8 treatment
cycles. The dose modification was allowed
based on the treating physician’s judgment
(Table 1).
Prospective observational data were collected
at baseline and at the end of each treatment
cycle up to 8 cycles. Subsequently, the patients
were followed up every 12 weeks for up to
3 years (from the date of initiation of
bortezomib treatment) to collect the survival
and future disease progression data. All




Retrospective data of prior usage of bortezomib
were analyzed to determine treatment sequence
(line of therapy), treatment cycles employed
and average dose used (mg/m2). Efficacy
1084 Adv Ther (2014) 31:1082–1094
assessments included: best response (complete
response [CR], near CR [i.e., CR with positive
immunofixation; nCR], partial response [PR],
minimal response [MR], stable disease or
progressive disease [PD]); objective response
rate (ORR [CR ? nCR ? PR ? MR]); time to
response (date of first dose of bortezomib until
the date of the first response [CR/nCR/PR/MR]);
duration of response (date of first response until
PD, relapse from CR [RCR], or death); time to
progression (date of first dose of bortezomib
until PD or RCR); and overall survival (OS [date
of first dose of bortezomib until death]).
Safety assessments included: adverse events
(AEs), clinical laboratory parameters,
electrocardiograms, vital sign measurements,
and physical examination.
Exploratory Analyses
The extent of healthcare resource utilization
(emergency room visits, inpatient hospital stays
[and reasons for hospitalization], and days of
each hospital stay) associated with bortezomib
therapy was determined.
Statistical Methods
As this was an observational study, no formal
sample size calculation was performed. The data
were analyzed using SAS, version 9.1.3 (Cary,
NC, USA). The efficacy and safety data was
summarized descriptively. Kaplan–Meier
method (2-sided 95% confidence intervals
[CI]) was used for time-to-event data. The
product limit estimator method was used to
calculate the median OS, 25th, 50th (median)
and 75th percentiles of time to progression, as
well as the progression rate at different time
points and the median duration of response in
subgroups. Cox proportional hazards model
(multiple factor analysis) was used for duration
of response, time to progression, and OS. A
multiple regression model was performed for
time to response.
Compliance with Ethics
The Independent Ethics Committee or
Institutional Review Board at each study site
approved the protocol. All procedures followed
were in accordance with the ethical standards of
the responsible committee on human
experimentation (institutional and national)
and with the Helsinki Declaration of 1975, as
revised in 2000 and 2008. Written informed
consent was obtained from all patients for being
included in the study.
Table 1 Utilization of bortezomib (safety analysis set)
Parameters No. of patients
N5 515
n (%)






Dose of bortezomib Total = 524a
Mean, mg/m2 (SD) 1.18 (0.45)
Mean maximum dose, mg/m2 (SD) 1.24 (0.46)
Dose distribution, n (%)
1.0 to\1.3 mg/m2 355 (67.7)
C1.3 mg/m2 88 (16.8)
\1.0 mg/m2 81 (15.5)
Missing 8
Safety analysis set included patients who received at least 1
dose of bortezomib (with 1 or more prior treatments)
a Number of patients who received particular dose:
distribution of bortezomib (1.0 to \1.3 mg/m2 ?
C 1.3 mg/m2 ?\1.0 mg/m2)
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RESULTS
Patient Demographics and Baseline
Characteristics
Of the 517 patients enrolled in this study, 515
received the study drug. The enrolled patients
had a median age of 58.7 years (range
31.3–82.5 years) and there was a marginally
higher proportion of men than women. A
total of 239 (46.2%) patients had
immunoglobulin G (IgG) and 247 (47.8%)
patients had stage IIIa MM (as per Durie–
Salmon [DS] criteria) (Table 2). A total of 231
(44.7%) patients were treated with 2 prior
lines of chemotherapy and 135 (26.1%)
patients received C3 lines of chemotherapy.
Overall, 475 (32.3%) patients received a
combination of vincristine, adriamycin, and
dexamethasone (VAD) as prior therapy. A
small minority of patients had been
previously treated with bortezomib (2.5%).
The greatest proportion of patients (24.4%,
n = 126) obtained PR as best response to
previous chemotherapy.
A total of 503 patients out of 515
discontinued during the treatment phase
(including discontinuations due to physician’s
decision). Treatment discontinuations were
primarily due to financial reasons (14.5%,




Male, n (%) 300 (58.0)
Age, years 488; 58.7
(31.3–82.5)
Weight, kg, n; mean (SD) 512; 64.0 (10.8)
Myeloma type, n (%)
Immunoglobulin G 239 (46.2)
Immunoglobulin A 124 (24.0)
Light chain 98 (19.0)
Non-secretory 20 (3.9)
Immunoglobulin D 19 (3.7)
Immunoglobulin M 5 (1.0)
Plasma cell leukemia 4 (0.8)




Time from initial diagnosis to ﬁrst
dose, years, n; mean (SD)
475; 2.0 (3.1)







Serum beta-2 microglobulin, mg/L 368; 3.9
(0.9–39.9)
C reactive protein, mg/L 252; 6.0
(0–189.6)
Hemoglobin, g/L 500; 92.0
(11.0–175.0)





Serum creatinine, mg/dL 191; 1.4
(1.0–7.6)
WBC, 109/L 493; 4.3
(1.2–28.4)
Data presented as n; median (range), unless otherwise
speciﬁed. All enrolled analysis set included patients who
were enrolled in the study
SD standard deviation, WBC white blood cells
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n = 73) followed by disease remission (13.7%,
n = 69) and AEs (10.7%, n = 54).
Discontinuations were unclear for 48 (9.5%)
patients; whereas, other discontinuations were
due to death (4%), loss to follow-up/non-
compliance/voluntary withdrawal (4%),
transplant (3.2%), no response/progression
(3.2%), use of other chemotherapy (1.2%),
others (1.0%) and hospital beds (0.2%).
Overall, the reasons for discontinuations of
176 (35.0%) patients who maintained
bortezomib after 8 cycles were unknown.
Utilization of Bortezomib
A total of 248 (48.2%) enrolled patients used
bortezomib as third-line treatment (Table 2).
The majority (75.6% [n = 214/283]) of patients
had PD at the start of the study who received
initial bortezomib treatment.
Extent of Exposure
A mean of 3.3 cycles of bortezomib treatment
was administered. More than half of patients
(n = 345, 67.0%) used bortezomib at a dose of
1.0 to\1.3 mg/m2; 18.1% received C1.3 mg/m2
dose (very few patients received 1.6 mg/m2, bi-
weekly). The mean dose administered was
1.2 mg. Most patients received bortezomib as
combination therapy (461/515 patients); the
majority (n = 282) received bortezomib with
dexamethasone. Other combination therapies
administered during the study were bortezomib,
adriamycin, and dexamethasone (VAD; n = 36);
bortezomib, cyclophosphamide, and
dexamethasone (VCD; n = 10); bortezomib,
melphalan, and prednisone (VMP; n = 17);
bortezomib and thalidomide (VT; n = 3);
bortezomib, thalidomide, adriamycin and
dexamethasone (VTAD; n = 8); bortezomib,
thalidomide, and dexamethasone (VTD;
n = 44); and bortezomib, thalidomide,
melphalan, and prednisone (VTMP; n = 7).
Efficacy
Best Response to Bortezomib Treatment
Overall, majority of patients had PR as best
response (42.3%, n = 202). About 118 (24.7%)
patients demonstrated CR, 56 (11.7%)
demonstrated nCR, 49 (10.3%) demonstrated
MR and 35 (7.3%) had stable disease. Few
patients demonstrated PD (3.8%, n = 18)
(Table 3). The ORR (CR ? nCR ? PR ? MR) in
478 evaluable patients was 88.9%.
The subgroup analysis of the response data by
lines of treatment, disease stage (as per DS staging),
average dose of bortezomib, and treatment cycle
showed similar trend of best response across
subgroups (Table 3); the highest number of
patients had PR, with few demonstrating stable
disease or PD. A higher proportion of patients
receiving bortezomib at dose C1.3 mg/m2
achieved CR (29.2%), compared to those
receiving 1.0 to \1.3 mg/m2 and \1.0 mg/m2
doses (24.7% and 16.4%, respectively).
Time to Response, Duration of Response, Time
to Progression and Overall Survival
The mean (standard deviation [SD]) time to
response for bortezomib treatment was 36.1
(34.8) days (median 27 days; range 21–40 days).
The majority of patients maintained best
response to bortezomib treatment up to day
30 (88.3%); however, as time progressed there
was gradual decrease in the percentage of
patients maintaining response with only 7.2%
demonstrating response by 480 days. The
median time to progression was 415 days. The
disease progression rate was minimal by day 30
(2.1%), and increased gradually to 100% by day
720. Median overall survival time was 475 days.
These results corroborated with the OS rate that
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improved gradually from 97.2% (by day 30) to
25.2% (by day 720) (Table 4). Based on
subgroup analysis, patients receiving an
average dosage C1.3 mg/m2 tended to have
longer duration of response and higher OS rate
while those receiving average dosage \1.0 mg/
Table 3 Best response with bortezomib treatment in patients with relapsed/refractory multiple myeloma (efﬁcacy analysis
set)
Overall best response,
n (% of total)
CR nCR PR MR Stable disease PD Total
118 (24.7) 56 (11.7) 202 (42.3) 49 (10.3) 35 (7.3) 18 (3.8) 478 (100)
Best response in different subgroups, n (% of total)
Lines of treatment
2 35 (25.9) 16 (11.9) 50 (37.0) 18 (13.3) 9 (6.7) 7 (5.2) 135 (100)
3 54 (23.0) 38 (16.2) 97 (41.3) 23 (9.8) 17 (7.2) 6 (2.6) 235 (100)
C4 28 (28.0) 2 (2.0) 53 (53.0) 8 (8.0) 6 (6.0) 3 (3.0) 100 (100)
Othersa 1 (25.0) 0 1 (25.0) 0 2 (50.0) 0 4 (100)
Durie–Salmon staging
I 7 (29.2) 2 (8.3) 9 (37.5) 2 (8.3) 2 (8.3) 2 (8.3) 24 (100)
IIA 26 (36.1) 8 (11.1) 22 (30.6) 11 (15.3) 5 (6.9) 0 (0.0) 72 (100)
IIB 3 (17.6) 2 (11.8) 10 (58.8) 0 (0.0) 1 (5.9) 1 (5.9) 17 (100)
IIIA 56 (24.9) 26 (11.6) 103 (45.8) 21 (9.3) 10 (4.4) 9 (4.0) 225 (100)
IIIB 18 (18.9) 14 (14.7) 38 (40.0) 12 (12.6) 9 (9.5) 4 (4.2) 95 (100)
Average dose of bortezomib
\1.0 mg/m2 10 (16.4) 7 (11.5) 26 (42.6) 9 (14.8) 5 (8.2) 4 (6.6) 61 (100)
1.0 to\1.3 mg/m2 72 (24.7) 36 (12.4) 127 (43.6) 27 (9.3) 19 (6.5) 10 (3.4) 291 (100)
C1.3 mg/m2 35 (29.2) 12 (10.0) 47 (39.2) 12 (10.0) 10 (8.3) 4 (3.3) 120 (100)
Best response by cycle
1 43 (9.9) 31 (7.1) 217 (50.0) 66 (15.2) 53 (12.2) 24 (5.5) 434 (100)
2 56 (16.2) 43 (12.5) 155 (44.9) 33 (9.6) 27 (7.8) 31 (9.0) 345 (100)
3 47 (21.3) 30 (13.6) 92 (41.6) 22 (10.0) 18 (8.1) 12 (5.4) 221 (100)
4 54 (31.4) 18 (10.5) 71 (41.3) 12 (7.0) 8 (4.7) 9 (5.2) 172 (100)
5 32 (30.2) 11 (10.4) 43 (40.6) 5 (4.7) 7 (6.6) 8 (7.6) 106 (100)
6 24 (35.3) 2 (2.9) 30 (44.1) 3 (4.4) 4 (5.9) 5 (7.4) 68 (100)
7 14 (33.3) 3 (7.1) 15 (35.7) 3 (7.1) 3 (7.1) 4 (9.5) 42 (100)
8 14 (45.2) 0 (0) 12 (38.7) 1 (3.2) 2 (6.5) 2 (6.5) 31 (100)
Efﬁcacy analysis set: included patients who received at least 1 dose of bortezomib (with 1 or more prior treatments)
CR complete response, MR minimal response, nCR near complete response (complete response with positive
immunoﬁxation), PD progressive disease, PR partial response
a Consolidation therapy (treatment after autologous stem cell transplant) or missing
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m2 had shorter duration of response and low OS
rate, compared with the other 2 subgroups
(Fig. 1).
The duration of response in patients receiving
dosage C1.0 and \1.0 mg/m2 is as follows
(median [95% CI]) C1.0 mg/m2 (651 days [361,
651]); \1.0 mg/m2 (275 [123, –]); p = 0.23. The
time to progression was shorter in patients who
received\1.0 mg/m2 dose compared to patients
who received C1.0 mg/m2 dose (median [95%
CI]) C1.0 mg/m2 (415 [386, 705]); \1.0 mg/m2
(329 [186, –]); p = 0.22). The OS (median [95%
CI]) C1.0 mg/m2 (531 [418, 623]); \1.0 mg/m2
(279 [200, –]); p = 0.059) was shorter for patients
who received \1.0 mg/m2 dose compared with
patients who received C1.0 mg/m2 dose.
Table 4 Overall duration of response, time to progression
and overall survival with bortezomib treatment in patients
with relapsed/refractory multiple myeloma (efﬁcacy
analysis set)




30 88.3 (1.7) 84.5, 91.2
60 83.4 (2.2) 78.6, 87.3
120 81.6 (2.4) 76.3, 85.8
240 72.5 (3.6) 64.8, 78.8
360 59.9 (6.1) 46.8, 70.7
480 55.3 (7.2) 40.2, 68.0
600 55.3 (7.2) 40.2, 68.0
720 0.0 (0.0) –
Time to progression
30 2.1 (0.7) 1.1, 4.1
60 6.9 (1.3) 4.7, 10.1
120 16.1 (2.3) 12.2, 21.2
240 24.1 (3.2) 18.5, 31.1
360 35.9 (5.4) 26.4, 47.4
480 59.3 (9.6) 41.6, 77.7
600 59.3 (9.6) 41.6, 77.7
720 100.0 (0.0) –
Overall survival
30 97.2 (0.8) 95.1, 98.3
60 94.1 (1.2) 91.3, 96.0
120 89.1 (1.8) 85.0, 92.1
240 79.0 (2.9) 72.5, 84.1
360 66.6 (4.5) 57.1, 74.5
480 49.9 (6.6) 36.5, 62.0
600 35.3 (7.7) 20.7, 50.2
720 25.2 (8.2) 11.2, 42.0
Quantile and 95% CI of time to progression
Quantile (%) 95% CI
75 705.0 (429.00, 705.00)
50 415.0 (382.00, 705.00)
25 268.0 (186.00, 354.00)
Efﬁcacy analysis set: included patients who received at least
1 dose of bortezomib (with 1 or more prior treatments)
CI conﬁdence interval, SE standard error
Fig. 1 Kaplan–Meier curve of a duration of response and
b overall survival in different subgroups of bortezomib
dosage in patients with relapsed/refractory multiple
myeloma (efﬁcacy analysis set). Efﬁcacy analysis set:
included patients who received at least 1 dose of
bortezomib (with 1 or more prior treatments)
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Safety
Overall, 63.9% patients experienced at least 1
AE. The most frequently reported AE was
thrombocytopenia (14.4%, n = 74) (Table 5).
Most of the AEs (*35%) were grade 1 or 2 in
severity, with few grade 3 (16.7%) or grade 4
(6.4%). Drug-related AEs occurred in 53.8% of
patients. The incidence of serious adverse
events (SAE) was low (6.4%); deaths and lung
infections were reported in nine patients each.
Thrombocytopenia as a SAE was reported by
two patients.
The most commonly (C10% of patients)
reported AEs of special interest (assessed as per
WHO Common Toxicity Criteria) were
infection (16.3%, n = 84), thrombocytopenia
(14.8%, n = 76), diarrhea (14.0%, n = 72),
peripheral sensory neuropathy (10.7%,
n = 55), weakness (11.8%, n = 61), and
paresthesia (10.7%, n = 55). The majority
(55.2%, n = 284) of these AEs were Bgrade 2 in
severity, with few grade 3 (15.0%, n = 77) or 4
(4.1%, n = 21) AEs.
Healthcare Utilization
In total, 148 (28.0%) of the enrolled patients did
not require any hospital stay. Of the patients
who were hospitalized, most (22.8%, n = 118)
required only one stay (mean days [SD], 31.9
[55.6]). Of the 1,039 types of hospitalization,
the most frequent was voluntary hospitalization
(92.8%, n = 964), followed by emergency (6.1%,
n = 63), acute (0.7%, n = 7), and unknown
(including case report form unfilled) (0.5%,
n = 5).
DISCUSSION
The therapeutic paradigm for MM has now
shifted in light of the demonstrated therapeutic
advantages of proteasome inhibitors and
immunomodulators over conventional
strategies [28, 29]. As a result, these drugs have
emerged as a more feasible treatment option for
patients with relapsed/refractory MM,
particularly those ineligible for high-dose
chemotherapy. Bortezomib is the first
proteasome inhibitor approved for treatment
Table 5 Adverse events in C5% of bortezomib-treated patients with relapsed/refractory multiple myeloma (safety analysis
set)
Grade 1 Grade 2 Grade 3 Grade 4 Total
n (%) n (%) n (%) n (%) n (%)
Total patients with AEs 200 (38.8) 171 (33.2) 86 (16.7) 33 (6.4) 329 (63.9)
Thrombocytopeniaa 18 (3.5) 31 (6.0) 31 (6.0) 6 (1.2) 74 (14.4)
Diarrhea 37 (7.2) 27 (5.2) 7 (1.4) 0 71 (13.8)
Peripheral neuropathy 34 (6.6) 20 (3.9) 3 (0.6) 0 55 (10.7)
Hypoesthesia 33 (6.4) 18 (3.5) 5 (1.0) 0 52 (10.1)
Asthenia 41 (8.0) 13 (2.5) 2 (0.4) 0 51 (9.9)
Lung infection 7 (1.4) 22 (4.3) 10 (1.9) 8 (1.6) 40 (7.8)
Herpes zoster 14 (2.7) 12 (2.3) 3 (0.6) 0 30 (5.8)
Safety analysis set: included patients who received at least 1 dose of bortezomib (with 1 or more prior treatments)
AE adverse event
a Platelet count\50 9 109/L
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of patients with relapsed as well as newly
diagnosed MM [30]. The pivotal studies
conducted so far establish the efficacy and
safety of bortezomib in the Caucasian
population [10, 11]. This observational study
simulating the real-world practice scenario
provides insight into the therapeutic feasibility
of bortezomib in Chinese patients with relapsed
or refractory MM following at least one prior
chemotherapy regimen.
Notably in this study, bortezomib treatment
resulted in ORR of 88.9%, a rate comparatively
superior to the ORR achieved in the Global
studies assessing the therapeutic benefits of
bortezomib plus dexamethasone in a
predominantly Caucasian population. (CREST,
62%, SUMMIT, 35% and APEX, 43%
[NCT00048230]) [10–12]. The population
enrolled in these global studies had baseline
characteristics similar to the population of this
study (age of *60 years and majority had
Durie–Salmon staging of stage IIIa). When
compared with the VOBS trial conducted in
the Chinese population, the ORR ([70%) was
similar to that noted in this study. Taken
together, these studies highlight the difference
in treatment sensitivity within populations
belonging to diverse ethnic backgrounds
(Caucasian and Asian) [31]. Of note, the
treatment strategies employed for these two
populations were not similar, which might have
also contributed to the higher ORR observed in
Chinese patients (VOBS trial) compared with
Caucasian patients (Global trials). In the
Caucasian population, bortezomib was
initiated as monotherapy, and dexamethasone
was introduced during the course of treatment
only if required; while in the Chinese
population, bortezomib was initiated as
combination therapy in most patients. Of the
evaluable patients in this study, the majority
demonstrated PR. Although stable disease status
was not achieved in most of the patients, those
demonstrating disease progression were notably
few. These findings were consistent with the
APEX study [12] which supports the therapeutic
advantage of bortezomib when introduced early
as salvage treatment in the course of disease.
The median time to first response was
notably shorter in this study (27 days)
compared with results from studies in
Caucasians (1.3–1.5 months) [10, 11], but was
consistent with an earlier study in Chinese
population reporting median time to response
of 33–38 days [31]. Further, the duration of
response was longer in this population
(*20 months) compared with Caucasians
(12.7 months). A longer duration of response
generally translates into improved treatment
outcomes [12]. The disease progression rate in
this study was minimal by day 30 and increased
gradually as time progressed. Overall, this
observational study in real-world setting
demonstrates the utilization and feasibility of
bortezomib, confirming its use in Chinese
patients with relapse or refractory MM.
Further, no unexpected safety findings were
observed in this Chinese population. The most
common AEs (C10%) were decrease in platelet
count, diarrhea, peripheral neuropathy, and
hypoesthesia. Overall, bortezomib treatment
was associated with manageable AEs and did
not limit the continuity of therapy. The
incidence of deaths, SAEs and AEs leading to
discontinuation were overall low. The safety
outcomes indicated that treatment with
bortezomib produces a manageable toxicity
profile in the Chinese population.
Limitations
One limitation of this study was the short
follow-up period. A longer than 3-year follow-
up period would help to better interpret the
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survival data. This corroborated with the VISTA
study wherein the follow-up period was similar
to our study, and no conclusive results were
obtained with respect to OS. This study lacked
any novel findings or any additional treatment
benefits related to bortezomib. The treatment
effects noted in the Chinese population were
similar to the known therapeutic outcomes of
bortezomib.
CONCLUSION
This study demonstrates that a bortezomib-
based regimen was feasible in Chinese patients
with relapse or refractory MM. Bortezomib was
associated with good response rates, and a
manageable safety profile consistent with
previous studies and clinical experience.
Notably, patients receiving the standard
dosage (1.3 mg/m2) and longer treatment
duration demonstrated better survival benefits
with bortezomib therapy.
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